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Introduction

At low temperatures and pressures perti-
nent to surfaces in the outer solar system
water ice can exig in a number of metastable
phasss [1,2]. If water vgpor is condensed at
temperatures bdow about 100 K, then a
variety of amorphous phases (15 may be
formed [2]. If the vapor is deposted a
temperatures of 120-140 K, or the amorphous
ice is warmed to these temperatures, then an
irreversble exothermic phase trandtion to
cubic ice (Ip) occurs [1,2]. At higher
temperatures, 140-220 K, cubic ice undergoes
an irreversble exothermic phase transition to
hexagpnal ice (},) [1,2].

The sub-solar temperature range of objects
in the outer solar sysem includes the
rdatively bamy Gdilean satdlites (130-170
K), the saturnian satdlites (100-120 K), the
uranian satdlites (80 K), and the frigid
regions of Neptunes moon Triton (=35 K),
dong with Fluto and it's moon Charon (—40
and 55 K, respectivaly). Polar temperatures
ae even lower on many of these objects.
These temperatures suggest the ability to
form various phases of water ice on these
surfaces both in the current epoch and
perhaps in past epochs as well.

Infrared transmisson spectra of these
various phasss of water ice show that the
phase trandtions are accompanied by dis
tinctive spectral changes [1,2,34]. Because
the water ice absorption features seen in the
near-infrared reflectance spectra of surfaces
throughout the outer solar system ae
overtone and/or combination modes of the
infrared fundamentas, they should adso
exhibit spectrd variability that can be
associated with the phase of water ice present
[1]. This would provide a mechanism of
remotely recognizing these various water ice
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phases and thus provide information
regarding the temperature history of such

surfaces [1].

Past and continuing near-infrared tde-
scopic spectra observations of these surfaces
shows ample evidence for waer ice
soecificdly I, a low temperatures [5,6,7].
These obsarvations sample the entire earth-
facing disk and as aresult can not diginguish
latitudind variations in the phase of water
ice. Obsarvations by the Gadileo NIMS|[8] or
by NICMOS on HST may provide the ability
to invedigate latitudina variaions in the
water ice sgnatures of some of these digtant
objects. Compositiond interpretation of such
gpoectra  observations relies upon modding
the interaction of sunlight with the surfaces
and these modd s requiire the optica constants
of the pertinent materids [9,10,11,12,13].
Previoudy the optical congtants of I, a low
temperatures were reported [4,14]. Here the
optica congants of amorphous ice are pre-
sented.

Approach & Results

The tranamisson (T) measurement of a
thick film of amorphous ice (82 K) a near-
infrared wave engths [15] were digitized and
the quoted sample thickness (d) was used to
cdculate the absorption coefficient (a) usng
Beer's law, T=(I/I0)e'aj. The absorption
coefficients were used to cdculate the
imaginary indices of refraction via the
disperson rdationship. These reaults were
combined with the imaginary index data a
longer wavdengths [16]. Using the reported
visble red index of refraction for water ice at
low temperaiures and pressures [17], a
subtractive Kramers-Kronig andyds was
performed to derive the red index of refrac-
tion.
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Comparisonsto Other Studies

At near-infrared wavdengths, the imagi-
nary index of I, a low temperatures (—100
K) [4,14], exhibits more spectral sructure
than that of |5 This is consgent with
trangmisson sudies of the two phasss a
longer wavdengths and the associated crys
tdline differences between the two phases
The imaginary indicies ner 1.5 and 2
micrometers of I; ae smilar to those
previously reported foiI[ 18].

The derived red index of refraction of 15
is sgnifinicantly less than that previoudy
reported for I, a any temperaure. Thisisa
direct result of using the red index reported
at low temperatures and pressures[17].
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